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Abstract: This study conducts a comprehensive bibliometrialysis to explore the evolving relationship betwee
intellectual capital and Industry 4.0 within thegilstics sector. The research identifies trends, daytributors, and
thematic developments in this interdisciplinarydiesing data from two leading scientific databas¥eb of Science
and Scopus. The primary objective is to understhedcritical areas of intellectual capital—humatmuctural, and
relational—and their application in Logistics 4ddiven by technological innovations such as cybersical systems and
digital transformation. The methodology employsablshed bibliometric techniques, including co-atence and
thematic mapping, to evaluate research questiaressing publication trends, country contributistyrce relevance,
and author influence. Data from 2001-2024 for WélS@ence and Scopus datasets reveal key insigbisistent
publication growth, leading contributions by cougsrlike China and the USA, and the emergenceeshéfs such as
sustainability, innovation, and digital transforinat Comparative analysis highlights difference&eégword trends and
collaborative networks between databases, with &cafisplaying a notable time lag in topic evolutidiindings
emphasise the pivotal role of intellectual capitalriving logistics innovation, underscoring itdégration with Industry
4.0 technologies. Limitations include potentialatstse biases and a data lag for 2024. This studyfasindational
reference for scholars and practitioners who leyeratellectual capital for competitive advantagethie digitised
logistics era.

1 Introduction systems (CPS) has played a vital role in improtiegflow

The changes accompanying economic transformatiofis information between execution and decision-mgkin
have forced the company to adapt to the evolvingystems. These systems are increasingly important i
competitive landscape. In the twenty-first centugy, logistics as well. Technological innovations supipgy
product no longer plays as significant a role iilding a  Physical logistics processes have led to systemh wi
competitive advantage, as its features can be yeasidvanced computational and communication capasijiti
replicated in other products. Today, the produdtservice facilitating seamless information exchange betweéin
strength is determined by the knowledge used iir théesources and components of a product. Like thesinyl
creation [1]. Intellectual capital is a significamspect of 4.0 revolution in production, Logistics 4.0 repretsea
the 21st century. In today's rapidly changing besin shift from hardware-focused logistics to a softweeetric,
environment, organisations continuously seek neyswa intelligent, service-oriented landscape. The kegasr
improve their Competitive edge and sustain |0nmterWhere intellectual capital is Closely linked WithdUStry
growth. As a result, acknowledging and efficientiijising 4.0 are humz_in capital, relational capital, struadtoapital, _
intellectual capital has become a crucial factfiuancing @nd innovation and knowledge management. The first
organisational success [2]. thre.e fields are the primary components of intéliac

Intellectual capital is integral to Logistics 4a0concept capital [1,3,4]. - o
that applies Industry 4.0 principles to the logistsector. ~ This study is structured as follows: The first part
The logistics industry has undergone significaminges in  dedicated to the theoretical background, where xpéain
recent years due to rapid technological advancesnémt the terms “Intellectual capital” and “Industry 4.81d how

production  engineering, integrating  cyber-physicdhey relate to logistics. The second part describesiata
collection process and the methodology used in our
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bibliographic research. We also describe the rekearas a general concept of a cycle or wave. Each wave
questions of this study. The third part is devoted represents a distinct phase in a series of tecbiwalo
empirical results, where we describe descriptivesinovations that create new economic sectors and
country/sources/author analyses, and co-occurrengpportunities for investment and growth. Since the
analysis to answer the research questions set én theginning of the Industrial Revolution at the efithe 18
beginning. The last part is the conclusion of thpgs. The century, researchers have identified six waves][5,6
main aim of this study is to analyse the intersectwf (Figure 1). The first wave (1785-1845) introduced
intellectual capital and Industry 4.0 in logistitts help  hydropower, textiles, and iron innovations, focgsion
academics and practitioners understand how knowledgssential goods production and leveraging improved
assets—such as human, structural, and relatiopahta- maritime and inland water transport to reduce cesth
drive innovation and competitive advantage in monderexpand colonial trade. The second wave (1845—-1£90)
logistics. By identifying key trends, influential coal and steam engines driving rail and steamship
contributors, and thematic developments, this mebea expansion, opening new markets and boosting textile
equips academics and practitioners with insightalign  production through mass-produced cotton. Elec#iitn
their strategies with the evolving demands of digit defined the third wave (1900-1950), enabling urban
transformation, fostering more effective applicaioof transport systems, machinery, and the automotallesiny,
Industry 4.0 principles in logistics. which enhanced passenger and freight mobility.fobeh

This study investigates publication trends acrogbW wave (1950-1990) brought innovations in plastics,
of Science and Scopus, identifies leading countiies electronics, and aerospace, with jet engines fatifig
research output, determines the most relevantqatldn global travel. The fifth wave (1990-2020) transferdn
sources, highlights influential authors in the dieend logistics and communication through informationteyss,
explores key trends and themes through keyword/asisal personal computing, and e-commerce advancements. Th
The methodology part of the study formulates redearsixth wave (2020—present), or Industry 4.0, intezga
guestions. robotics, automation, and digitisation, emphasising

sustainability and IT-driven efficiency in operat

2 Literature review

Technological innovation, information technologgda
economic growth are closely related and can beritest

Automation
;o Robotics
E;gf'tt‘:lla:: tworks Digitalization
Electrict Petrochemicals New media Sustainability
N ectricity Electronics Biotechnology
Water energy Steam engine Chemicals X Outer space
Textlles Railway Internal combustion energy
Iron Steel
Mechanization Cotton

Commercialization

Innovation rhythm

4. wave 5. wave 6. wave

2. wave 3. wave

1. wave

1785 60 years 1845 S5years 1900 SOyears 1950 40years 1990 30years 2020 25 years(?)

Figure 1 Waves of the industrial revolution

The Industry 4.0 phenomenon emerged in Germany étandardise logistics business processes. Using ICT
2011 as a proposed economic policy developmentllmase technology defines smart logistics as increasing
the High-Tech Strategy [5,7]. It involves the apation of transparency through higher levels of automatiod an
the Internet of Things (IoT) and Internet of SeeacloS) efficiency. This transformation has been driven thg
to industrial processes. Using digital technologikat invention of the internet and the 4th industrialaletion
bridge the physical and virtual worlds, manufactgri (Industry 4.0), leading to the use of Cyber-Physica
companies are rapidly transitioning from mass petidn  systems (CPS) for monitoring and controlling thggitel
to custom production [8,9]. flow, a concept referred to as "Logistics 4.0" [3,4

Digitally transformed logistics, also known as "Sta Intellectual capital is crucial for the successLofjistics
logistics," "Logistics 4.0," or "supply chain mamagent 4.0, as it encompasses the required skills, systems
4.0", involves the use of the internet to formalesed relationships, and innovation capacity to utilisranced
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digital technologies effectively. Human flow, sttual, 3 Methodology

and relational capital interaction empower logstic  This study involves analysing literature to gaisights
companies to revamp their operations and excehén tinto research trends and gaps in the evolutionteflectual
digital logistics era [10]. Intellectual capital esucial in  capital concerning Industry 4.0 in logistics. Thealgsis of
driving the innovation required for developing andhublished literature data informs the study andliits
implementing Logistics 4.0 technologies. This im&sl yital themes [19]. The research applies matheniatica
creating new solutions for automation, Al-basedglen-  statistical methods to books and other forms of
making, and loT-enabled logistics management. Th&mmunication-based on Pritchard's approach [20].
innovative capacity of a company’s intellectualitzips a Our research used the standard science mapping
crucial competitive advantage in Logistics 4.0 [11l]workflow created by Bérner et al. [21] and improveg
Effective knowledge management within Logistics 4.Q\ria and Cuccurullo, Cobo et al., and Zupic abater
ensures capturing, sharing, and utilising valuatséghts  [22-24]. This workflow involves five stages: studgsign,
from data analytics, customer interactions, andatfmal  data collection, data analysis, data visualisatiand

experiences. This continuous loop of knowledge flowhterpretation. For our study design, we developtes
enhances decision-making and operational efficigh2y  following research questions:

Recent research emphasises integrating soft skills,
advanced technologies, and innovative approaches @1: What are the specific trends in publicatiotigzas

modern logistics and supply chain management. @aeto concerning intellectual capital and Industry 4.0 in
al. hlghllght the Significance of soft SkiIIS, sucis |Ogistics in the Web of Science and Scopus
communication and adaptability, in fostering cotledtion databases?

and addressing complex logistics challenges [18le€éd RQ2: Which countries have contributed significantly

et al. explore how digital technologies like Al,Tloand research on intellectual capital and Industry 4.0 i
blockchain enhance efficiency and sustainability in logistics, based on publication metrics?
multimodal logistics operations [14]. Pekikova et al. RQ3: What are the most relevant publication soutitats
(2024) focus on improving logistics efficiency itosage advance intellectual capital and Industry 4.0
and picking processes, providing practical insights knowledge within the logistics domain?

specific operational challenges [15]. Pozzo edadl Rejeb  RQ4: Who are the most influential authors contiitmit

et al. reveal key trends in Logistics 4.0 and loT to intellectual capital and Industry 4.0 in logist?
applications, highlighting their transformative iagb on  RQ5: What are the key themes and emerging trends in
automation, data-driven strategies, and real-tiswsibn- intellectual capital and Industry 4.0 in logisties,
making in supply chains [16,17]. Straka et al. destiate reflected in publication keywords?

the utility of simulation modelling in optimising

production processes, showcasing its relevance for on August 11, 2024, we gathered data from the Web
logistics efficiency [18]. Lastly, NUfiez-Merino ell. of Science and Scopus databases to answer thectesea

identify research gaps in Industry 4.0 and suppigic questions. Table 1 describes the inclusion criterialata
integration, providing a roadmap for future advaneats fijtering.

[18].
Table 1 Inclusion criteria for data collecting
Web of Scienc | Scopu
Keyword: intellectual capital, intangible assets, industry 4, logistics
Document Typ Article
Languag English
Subject Area / Category | Business Finance; Management; | Business, Management and Accounting
Business; Economics; Economics, Econometrics and Finance
Multidisciplinary Sciences. Multidisciplinary
Exclude all other Limited to the mentioned area
Total number of selected
documents 5,866 documen 739 documen

To better understand the evolution of our research We used the latest version of RStudio (2024.04.2) 76
topic, we collected data from all available yeaitheut to analyse the collected data on a Windows 11 gfatf
limiting any specific time. We analysed data fro@©2to We used the "bibliometrix" package for bibliometric
2024 for the Web of Science and Scopus. As 202f4lis analysis. Data from both databases were import&dbis
ongoing, our analyses may be updated by the enbdeof files, and we utilised the "bibliophily" package the R
year. However, we anticipate changes only in thmbar command to remove duplicate articles and conduet th
of published documents, not in the research aseH.itwe analyses [22,25,26].
included the year 2024 to capture the most cutrentls.
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4 Results
Table 2 provides essential information about the

selected samples.
Table 2 Summary of selected samples

Web of Scienc Scopu
Timespal 2001 - 2024 2001 - 2024
Sources (Journals, Booletc.’ 618 359
Document 5,866 739
Annual Growth Rate ! 19.69 18.11
Document Average A( 6.39 4.9
Average citations per d 18.32 27.07
Author's Keywords (DE 15,327 2,372
Authors 12,893 1,915
Timespal 2001 — 2024 | 2001 - 202¢4

Between 2001 and August 17, 2024, 12,893 authc2®01 to August 17, 2024. Figure 2 illustrates the
produced 5,866 documents across 618 sourcesilisted publication trend for both scientific databases.thBo
Web of Science database. Additionally, for 359 sesr databases show a consistent increasing trend
listed in Scopus, 1,915 authors produced 739 pdpmrs publications related to intellectual capital inikigs.
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Figure 2 The publication trend. Source: own proéegd

Understanding the creators of these publicatiom®is publications), the USA (2,238 publications), In{ial62
less important. We provide structural analyses gfublications), the United Kingdom (1,044 publicat
producing countries, sources, and authors in thse.c and Australia (858 publications). The results fdr a
Based on our findings, the top five most productivavailable countries are illustrated in Figure 3.
countries in the Web of Science are China (2,603
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Figure 3 Country scientific production: Web of Swie
On the other hand, the top 5 more productive castr publications) and Malaysia (92 publications). Teeults

are China (198 publications), the USA (131 publarst), for all available countries are illustrated in Higué.
Italy (130 publications), the United Kingdom (98

Frequency (Scopus)

198

1

Powered by Bing
© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, Open Places, OpenStreetMap, TomTom, Zenrin

Figure 4 Country scientific production: Scopus

As international collaboration drives the quantityd between China and the USA (109), China and Auatrali
quality of research, understanding the structur¢hese (57), China and the United Kingdom (51), the USAl an
collaborative networks is crucial. In the casehef Web of Korea (50), and the USA and the United Kingdom (46)
Science, the most frequent research collaboratames The entire collaboration map is illustrated in FigBb.
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Figure 5 Collaboration world map: Web of Science

The collaboration map in the Scopus sample isnd the United Kingdom (9), Malaysia and Pakis@hn (
the weakest, with lower levels of collaborationeThost and the USA and France (8). The complete collalmorat
frequent research collaborations are between Chim map is illustrated in Figure 6.

Pakistan (10), the United Kingdom and France (ltaly

Figure 6 Collaboration world map: Scopus

The following essential aspect of every researchds is "Supply Chain Management—An International
publication sources for these articles. Accordingotur Journal,” with 216 publications. The third spottie top
results, the most relevant source in the Web dérge is three is taken by "Industrial Marketing Managemamnith
the "Asia Pacific Journal of Marketing and Logistlowith 101 publications. The top 10 relevant sources are
1,097 published articles. The second most relesamtce illustrated in Figure 7.
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INTERNATIONAL JOURNAL OF SOCIAL ECONOMICS —%
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0 300 600 900
N. of Documents
Figure 7 The most relevant source is the Web efnsei

In the case of Scopus, the most relevant sourtieeis Management" with 26 articles, and the top 3 isexdiolby
"Journal of Intellectual Capital" with 62 publicatis. the "Journal of Business Research" with 12 pubboat
Following a significant gap in counts, the secondstm The top 10 relevant sources are illustrated in fei@u
relevant source is the "Journal of Knowledge

JOURNAL OF INTELLECTUAL CAPITAL a

JOURNAL OF KNOWLEDGE MANAGEMENT a

JOURNAL OF BUSINESS RESEARCH

TECHNOLOGICAL FORECASTING AND SOCIAL CHANGE

JOURNAL OF OPEN INNOVATION: TECHNOLOGY, MARKET, AN

Sources

JOURNAL OF CLEANER PRODUCTION

EUROPEAN JOURNAL OF INNOVATION MANAGEMENT
INTERNATIONAL JOURNAL OF LEARNING AND INTELLECTUAL
KNOWLEDGE MANAGEMENT RESEARCH AND PRACTICE

COGENT BUSINESS AND MANAGEMENT

0 20 40 60

N. of Documents

Figure 8 The most relevant sources: Scopus

Based on our findings, the top 10 authors intlee@d  publications solely within their own country or tifiey
Web of Science are: Liu Y., Wang X., Li X., Zhang, Y participated in international co-authorship. Weliséd
Wang Y., Liu M.T., Wang J., Zhang J., and Li Z. Thenaps to illustrate the collaboration between cpoesing
number of published articles by each of them istlated authors and countries to gain better insights thiese
in Figure 9. connections. Results for Web of Science and Scapeis

In the Scopus sample, the top 10 authors are Lasingvillustrated in Figure 11 and Figure 12, where M@ihds
A., Laihonen H., Xu J., Bontis N., Grimaldi M., Ray@h for Multiple Country Publications, and SCP stands f
T., Sillanpdad V., Soewarno N., Al-Hawamleh A.,Single Country Publications.

Chatterjee S. The number of published articlesdnhef The following part of this article provides a co-
them is illustrated in Figure 10. occurrence analysis, which helps identify the ntajics

Furthermore, we examined the country of thand trends inresearch. We analysed 15,327 key\fronmis
corresponding author. We analysed the collaboratithe Web of Science sample and 2,372 keywords ftam t
patterns among countries to ascertain whether kagly
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Scopus sample. Table 3 lists the top 20 most freque
keywords for both samples.

Table 3 The 20 most frequently used keywords

Web of Science Scopus
Keyword Frequency Keyword Frequency
Logistics 259 Intellectual capite 145
Logistic regressic 241 Knowledge manageme 57
Supply chain managem: 197 Human capit: 55
Innovatior 170 Innovatior 44
Ching 140 Relational capit: 29
Consumer behavio 136 SME:¢ 27
Supply chail 110 Social capite 25
Managemel 99 Intangible asse 24
Sustainabilit 99 Firm performanc 23
Performanc 96 Performanc 23
India 93 Sustainabilit 22
Entrepreneursh 91 Structural capit 20
E-commerc 87 Competitive advanta 19
SMEs 86 Organisational performan 18
Covid-1¢ 82 Financial performant 17
Regressio 77 Value creatio 17
Customer satisfactic 73 Resourc-based vie 15
Reverse logistic 73 Business performan 14
Trus! 71 Digital transformatio 14
Gendel 66 Corporate socieresponsibilit 13

All available keywords are analysed using the ccsecond cluster (blue) contains 14 keywords desxayibi
occurrence method. The keywords were split int@ghr customer behaviour and e-commerce. The last cluster
clusters in the Web of Science sample. The firgstek (green) includes 16 keywords describing corporate
(red) consists of 19 keywords summarising topitsteed governance and competitiveness. The results astrdited
to logistics supply chains and their managemene Thn Figure 9.

logistic regression “

= fw‘mvagem %)
= supply chain

agement *
4 »

—

congumer behaviour 2

Figure 9 Co-occurrence analysis: Web of Science

Based on the keywords analysis, we created tleto four quadrants based on their relevance avel lef
thematic map for the Web of Science data (see €i@j0y development. In other words, we categorised keyeiss
and Scopus data (see Figure 12). All topics wevilell into four groups: niche themes, motor themes, eimgrg
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themes, and basic themes. In the case of Web eh&zxi issues are detected as emerging or declining thébasg
logistic regression is the niche theme. Betweenomotthemes include logistics, supply chain manageneamd,
themes belonging to research about consumer behaviannovation.

China and India. Entrepreneurship, SMEs and COWID-1

china
consumer behaviour
india

logistic regression
logistic
regression

logistics
supply chain management
innovation

Development degree
(Density)

entrepreneurship
smes
covid-19

Relevance degree
(Centrality)

Figure 10 Thematic map: Web of Science

In analysing Scopus, we have identified five cliste advantages. The fourth cluster (purple) includes te
The first cluster (red) consists of nine keywordsatibing keywords that summarise the topic of value creatiod
intangible assets and their management. The setaestdr management of intellectual capital and supply chain
(blue) contains eight keywords related to intellatt Finally, the fifth cluster (orange) contains elekeywords
capital, industry 4.0, and research and developnid@ describing intellectual capital and innovation daiiy
third cluster (green) comprises eleven keywordsomponents. The results are illustrated in Figdre 1
summarising innovations and their competitive

e

human Capital
y - > ¥
———— -3 )

intellectual capital >

Figure 11 Co-occurrence analysis: Scopus

Scopus's thematic map is broader, as visible inrBig its components, knowledge management, innovation,
12. Niche themes include value creation and sti@tegntangible assets, sustainability, and corporateiako
management research, digitalisation, open innowvaéind responsibility.

Industry 4.0. Basic themes include intellectualitzd@and
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strategic management
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systematic literature review
knowledge-based view
digitalization
open innovation
_________________________ dndustry 4. . _ L L L e e o - oo

mtellEctuar capnat — — ~ -
human capital
relational capital

(Density)

1
1

1 sustainability
1 corporate social responsibility
1
1

Development degree

il intellectuﬁlrfgmgeaége management

innovation

|
intangible assets
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didital transformation
' covid-19
I

1
Relevance degree
(Centrality)

Figure 12 Thematic map: Scopus

5 Discussion the Web of Science, key contributors include LiuWang

This study provides a comprehensive bibliometri&., Li X., Zhang Y., and Wang Y., among others. In
analysis of published research on intellectualtehpind Scopus, prominent authors such as Lonngvist Ahdrzn
|ndustry 4.0 in |ogistics based on data from thebVgé H., XuJ., Bontis N., and Grimaldi M. are identdielThese
Science and Scopus databases. The analysis sgansaufhors significantly shape the intellectual lamgecof the
available years, covering 2001 — 2024 for the Web deld. Additionally, an analysis of correspondingtiaor
Science and Scopus. It addresses key researctiomsest countries highlights the geographical distributiar
elucidate trends, contributors, and thematic deratnts research leadership and collaboration networks. fifine
within this field. research question (RQ5) delves into key trenddtzerdes

The first research question (RQ1) examines trends pased on publication keywords. In the Web of S@enc
publication patterns. The findings reveal a coesist keywords cluster into three themes: niche topichsas
increase in publications in both databases, undengr logistic regression, basic themes like logisticsppdy
growing academic interest in integrating intellettu chain management, and innovation, and motor themnzs
capital and Industry 4.0 in logistics. This upwagjectory ~as consumer behaviour and research activity inaCand
reflects the field's relevance in addressing thallehges [ndia. Scopus reveals five clusters, with nichentes
and opportunities of digital transformation in Istigs. The including value creation and digitalisation, basiemes
second research question (RQ2) identifies the mgadisuch as intellectual capital components and cotpora
countries in publication metrics. The Web of Sciencsocial responsibility, and emerging themes likeustdy
results highlight China, the USA, India, the UK,dan 4.0 and open innovation. These clusters provideemced
Australia as the top contributors. At the same tiBmpus Understanding of the field’s thematic evolutioninpiag to
identifies China, the USA, Italy, the UK, and Madiyas foundational topics and emerging research frontieiss
the most productive. Collaboration patterns diffetween Study answers critical questions regarding the dsen
databases; Web of Science showcases Strong inberalat Contributions, and thematic focus of research on
partnerships' such as those between China andSke U intellectual capital and Industry 4.0in Iogistiliq:)rovides
Scopus highlights more regionally focused collatiorss, @ valuable resource for academics and practiticsesrking
including China, Pakistan, and the UK and Frantesg to understand and advance the integration of theseepts
findings underscore the importance of global amoreal  in the logistics domain.
collaboration networks in advancing research. Thied t
research question (RQ3) explores the most relevadt Conclusion
sources. In the Web of Science, the "Asia Pacdiadal This study's findings are informative and provide a
of Marketing and Logistics,” "Supply Chainprofound understanding of the evolving relationship
Management—An International Journal," and "Indasétri between intellectual capital and Industry 4.0 withine
Marketing Management" emerge as the leading puldita logistics domain. Through a comprehensive bibligioet
platforms. In Scopus, the "Journal of IntellectGalpital,” analysis, significant trends and themes have been
"Journal of Knowledge Management," and "Journal afincovered, shedding light on the current stateséarch,
Business Research" are the most significant soufbese its geographical distribution, key contributors, dan
journals play a pivotal role in disseminating reshaand thematic focus areas.
advancing the theoretical and practical understandi The analysis revealed a consistent upward trend in
intellectual capital in logistics. The fourth resda publications related to intellectual capital andustry 4.0
question (RQ4) focuses on the most influential axgthin  in logistics, highlighting growing academic and gireal
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interest in the field. However, notable differenbesveen applications. We hope that future studies coulddban
the Web of Science and Scopus databases were eliserthis foundation by incorporating qualitative analys
For instance, Web of Science demonstrated a longexploring case studies, and examining the role of
historical trajectory, while Scopus showed a higimatual intellectual capital in specific logistics techngies, such
growth rate, suggesting a more recent intensificatf as blockchain, loT, and Al-driven supply chain
research activity. This discrepancy underscores timanagement. These efforts would further enrich the
importance of leveraging multiple databases towapa understanding of how intellectual capital drivasamation
holistic view of the research landscape. and competitive advantage in the digital age.
Geographically, China and the USA emerged as This study has some limitations. First, there data
dominant contributors across both databases, tefec lagissue. We chose not to exclude 2024 to ensereawe
their leadership in technological innovation andidtics the most current information available. It's impoitt to
research. However, the collaboration patterns wiffe note that while the basic information might remaiostly
significantly between the databases. While Welcarige the same, the number of publications could stiltyva
demonstrated robust international collaboratiorp8s Second, there is a coverage bias due to the databas
highlighted less extensive but regionally focusedeeding to cover all languages uniformly. These
partnerships. These differences suggest collaboratilimitations emphasise the need for cautious in&tgion
networks are critical in shaping research produgtiand of our findings, particularly regarding the currgraf data
quality. Identifying key sources, such as the A&ific and the language bias inherent in our databasetisele
Journal of Marketing and Logistics and the Jourofal
Intellectual Capital, underscores  the field':Acknowledgement
interdisciplinary nature. These sources are pivotdlhis research was funded by The Slovak Grant Ageificy
platforms for disseminating cutting-edge researdd a The Ministry of Education of The Slovak Republicdan
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as marketing, knowledge management, and industridED-000032229 Education towards green Industry-4.0
logistics. The thematic analysis highlighted thtegmation strengthening the potential of human resources
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relational—with Industry 4.0 technologies. Basiertes
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different academic audiences and priorities, whitdy Logistics 4.0, innovation & intellectual property
influence the framing and dissemination of researdhe evaluation: the moderating effects of its adopti®@"
field. Despite these insights, it's crucial to amktedge the  Annual Conference of the International Associafimm
StUdy'S limitations. Includlng data up to 2024 mayfully Management of Techn0|ogy' pp. 474-485, 2021.
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on bibliometric techniques, which, while powerfotay Huntington Beach, CA, USA, pp. 3118-3119, 2015.
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intellectual capital research. Awareness of thesigattions 5] RADIVOJEVIC, G., MILOSAVJEVIC, L.: The

is essential to understand the study's scope andconcept of logistics 4,0 Logic, 4" Logistics

implications comprehensively. International Conference, Belgrade, Serbia, pp.- 283
Overall, this study contributes to the growing bady 292, 2019.

literature by providing a structured and detaile(pe,] RODRIGUE, J.-P.:The Geography of Transport

understanding of how intellectual capital underpins Systems 6" ed., London, Routledge, 2024.
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